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Abstract
The imaging characteristic of a uniaxial birefringent crystal lens sandwiched between two linear polarizers is studied. The optic axis of the birefringent crystal is perpendicular to the lens axis. The combination behaves like an isotropic lens with a variable complex spatial mask on its pupil plane. The mask function depends on the birefringent lens parameters along with the orientation of the transmission axes of the two polarizers. Obviously the virtual mask may be modified according to the specific requirement, either by rotating any of the two polarizers or by changing the lens parameters. The imaging behaviour of the proposed system under diffraction-limited condition has been studied. It has been shown that the same system may be used both for apodization and for enhanced-resolution just by rotating any one of the polarizers. In general, the system behaves as a double focus lens. By varying the birefringent lens parameters it is possible to change the separation between the two foci. For an optimum separation between the two foci, a noticeably large depth-of-focus is observed. The imaging performance of the proposed system in presence of pre-specified primary spherical aberrations is also considered. The proposed system offers higher tolerance to spherical aberration than an identical isotropic lens. It has also been shown that the birefringent lens retains the property of dual operation even in presence of primary spherical aberration. In most of the cases the system suffering from spherical aberration behaves as a single focus lens with a large depth-of-focus. However, one major difficulty of the proposed system is that the percentage of incident light transmitted through the system is reduced considerably since an appreciable amount of light energy is absorbed in the polarizers. A comparative study of the performance of the proposed system with that of an isotropic lens of reduced aperture that gives equal light levels at the output is also discussed. For many practical applications in microelectronics, robotic vision, microscopy and medical imaging, it is desirable to increase the focal depth and to decrease the influence of spherical aberration simultaneously. Therefore, it may be concluded that a birefringent lens sandwiched between two polarizers, offers certain interesting advantages that are not achievable by conventional imaging systems. 


